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(54) NONWOVEN FABRIC SHEET 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an outstanding 
heat retaining property and upgrade pliability and 
bulkiness by forming a nonwoven fabric sheet of a 
nonwoven fabric layer and a abrasive grain layer applied 
to the surface of the nonwove fabric layer. 
SOLUTION: A abrasive grain layer 20 is applied to one 
of the faces of ^a nonwoven fabric layer 10 and a 
hydrophilic fiber layer 14 is arranged on the grain layer 
20 side, and at the same time, a hydrophobic fiber layer 
12 is arranged on the surface of the opposite side. On 
the surface of the hydrophobic fiber layer 12, recesses 
16 are formed at a specified interval and continuously in 
the orthogonal direction with the surface, forming a 
striped uneven pattern on the surface of the nonwoven 
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fabric sheet. Further, the recesses 6 are likewise formed on the back face side opposite to the 
recesses 16 of the first surface, and the hydrophobic fiber layer 12 and the hydrophilic fiber 
layer 14 are firmly bound together at the spots of the recesses 16 by entangling the fibers 
mutually. Thus it is possible to impart a heat retaining property, pliability and bulkiness. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 

precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A nonwoven fabric sheet equipped with a nonwoven fabric layer and the abrasive grain layer 

by which coating was carried out to the front face of said nonwoven fabric layer. 

[Claim 2] Said nonwoven fabric layer is a nonwoven fabric sheet according to claim 1 a hydrophilic 

fiber layer and whose hydrophobic fiber layer are the things which water jet processing comes to 

interlace. 

[Claim 3] Said nonwoven fabric layer is a nonwoven fabric sheet according to claim 1 or 2 with which it 
comes to carry out said water jet processing in the direction of a field intermittently. 
[Claim 4] The nonwoven fabric sheet given in any of claims 1-3 they are with which said abrasive grain 
layer contains the zeolite which supports an antibacterial metal. 

[Claim 5] The nonwoven fabric sheet given in any of claims 1-4 they are with which said abrasive grain 
layer contains urethane system adhesives. 

[Claim 6] A nonwoven fabric sheet given in any of claims 1-5 whose whole basis weight is 100 - 700 
g/m2 they are. 

[Claim 7] said nonwoven fabric layer - apparent density 0.04 - 0.5 g/cm3 it is — nonwoven fabric sheet 
given in any of claims 1 -6 they are. 



[Translation done.] 
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precisely. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention is a technique about the nonwoven fabric sheet which functions, 
such as heat retaining property, are raised and is used for bedding sheet Sagitta bedding etc. about a 
nonwoven fabric sheet. 
[0002] 

[Description of the Prior Art] Conventionally, the inorganic substance particle which has an incubation 
function by far-infrared radiation etc. is put between the nonwoven fabric sheets of two sheets, and the 
incubation sheet which comes to join an up-and-down nonwoven fabric sheet is known. Moreover, in 
case a nonwoven fabric sheet is manufactured, the technique which constitutes an incubation sheet from 
making the above inorganic substance particles distribute and support between fiber is also known. 
[0003] The technique which gives each function to a nonwoven fabric sheet is also known for using an 
antibacterial particle, a deodorization nature particle, a hygroscopic particle, etc. in addition to the 
particle which has an incubation function. 
[0004] 

[Problem(s) to be Solved by the Invention] The technique which puts a functional particle between the 
nonwoven fabric sheet of two sheets among the above mentioned advanced technology has the fault that 
a functional particle will leak outside, when junction of nonwoven fabric sheets becomes imperfect. It is 
quite difficult technically to join a nonwoven fabric sheet in the condition of having made the functional 
particle intervening. 

[0005] The technique which blends the functional particle in fiber at the time of manufacture of a 
nonwoven fabric sheet has the problem that manufacture of a nonwoven fabric sheet is difficult. 
Therefore, the function of a nonwoven fabric sheet may fully be demonstrated. There is also a problem 
that the functional particle supported by the nonwoven fabric sheet tends to drop out of a nonwoven 
fabric sheet. When a functional particle is blended especially in large quantities, the bad influence on 
manufacture and the omission at the time of use are remarkable. 

[0006] The technical problem of this invention is a nonwoven fabric sheet using the functional particle 
which can give the above heat retaining property etc., and is offering what was functionally [ easily / 
manufacture / and ] excellent. 
[0007] 

[Means for Solving the Problem] The nonwoven fabric sheet of this invention is equipped with a 
nonwoven fabric layer and the abrasive grain layer by which coating was carried out to the front face of 

a nonwoven fabric layer. 

[Nonwoven fabric fiber layer] The nonwoven fabric layer which consists of a usual ingredient and 
structure is used. The nonwoven fabric which consists of a natural fiber, a synthetic fiber, or inorganic 
fiber metallurgy group fiber is used. 

[0008] As a nonwoven fabric layer, the layered product of the hydrophilic fiber layer and hydrophobic 
fiber layer which were interlaced by water jet processing can be used. A hydrophilic fiber layer has high 
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moisture absorption and desorption characteristics, and a canal fiber layer prevents stickiness of a front 
face, and improves the touch. Therefore, it is desirable to arrange a canal fiber layer to the side in 
contact with the body. As hydrophobic fiber, polyester, polyolefine fiber, etc. are used and rayon, cotton, 
wood pulp, silk, wool, etc. are used as hydrophilic fiber. The fiber which has a reverse property in the 
range which does not spoil each function may be contained in the hydrophilic nonwoven fabric layer or 
the hydrophobic nonwoven fabric layer at the part. 

[0009] A high-pressure stream is sprayed, the confounding of the hydrophilic fiber and hydrophobic 
fiber of a part which were sprayed is carried out to water jet processing, and both are joined in one. 
Consequently, in the boundary part of a hydrophilic fiber layer and a hydrophobic fiber layer, the 
mixture layer in which both fiber is intermingled is formed. The concrete equipment used and the 
concrete processing conditions of water jet processing can apply the usual nonwoven fabric 
manufacturing technology. 

[0010] By water jet processing, the jet of water can distinguish between the reinforcement of a 
nonwoven fabric layer in the opposite side the side which hits directly. In this case, an about two 15 - 
100 kgf/cm pressure is employable, the part where a jet does not hit while a hydrophilic fiber layer and a 
hydrophobic fiber layer will interlace powerfiilly and both integrity will increase in the part where the jet 
hit, if water jet processing by the jet of a comparatively strong pressure is intermittently performed in the 
direction of a field — both fiber layers — ** — it is maintained as it is in a high condition, consequently, a 
nonwoven fabric layer — as a whole — the integrity of a hydrophilic fiber layer and a canal fiber layer — 
high ~ moreover --**-- what was high and was excellent in permeability, absorptivity and heat 
retaining property, softness, etc. is obtained. Since the part where the strong intermittent stream hit 
among the front faces of a nonwoven fabric layer is dented, irregularity is formed in the front face of a 
nonwoven fabric layer. By this intermittent processing, it is 80- 160 kgf/cm2. The pressure of extent is 
used. 

[001 1] The basis weight of a nonwoven fabric layer has desirable 50 - 200 g/m2. The apparent density 
of a nonwoven fabric layer is 0.04 - 0.5 g/cm3. It can set up and is 0.05 - 0.15 g/cm3 also in it. It is 
desirable. The ingredient of a nonwoven fabric layer can be made to be able to contain high- 
performance material, such as an antibacterial ingredient and a far-infrared radiation ingredient, or the 
film which consists of high-performance material can be formed in the front face of a nonwoven fabric 
layer. However, in this invention, since these fiinctions can be given to an abrasive grain layer, 
fiinctionality special to a nonwoven fabric layer may not be given. Moreover, it is also good to give only 
a part to a nonwoven fabric layer among required fiinctions. 

[Abrasive grain layer] The abrasive grain ingredient same with being used for a usual grinding process 
and usual polish processing can be used. An abrasive grain ingredient is the mixture of two or more 
kinds of inorganic materials, blends suitably the ingredient which grinds a natural rock and is obtained, 
and a natural ingredient and the ingredient with which the same component was compounded, and is 
obtained. An alumina, titanium, etc. are contained in the component of an abrasive grain. Alumina 
abrasive, such as artificial emery abrasives specified by JIS-R61 1 1, and the nature abrasives of silicon 
carbide can be used. 

[0012] It is desirable that the ingredient which has the function of far-infrared radioactivity, 
antibacterial, deodorization nature, and others is contained in abundance as an abrasive grain 
component. Said alumina has far-infrared radioactivity and titanium has antibacterial. An abrasive grai 
laycLisTJb^ained by making the above abrasive grain ingredients into tlie shape of a slurry, and carrying 
ou^oating\o a nonwoven fabric layer. The amount of coating can be set as about two 50- 500 g/m. 
Wheii^tiirpv/ing away in about one week also by the application of a nonwoven fabric sheet firom several 
[ the case where the desirable amounts of coating differ, for example, it is used for the body hitting 
against it directly, or ], about two 50 - 200 g/m is desirable. In the application used over long periods of 
time for one month or more, such as a bedding sheet Sagitta seat seat cover, it is 200 - 400 kg/m2. 
Extent is desirable. 

[0013] If the binder component or the adhesives component is blended with the abrasive grain 
ingredient, formation of an abrasive grain layer becomes easy and omission of the abrasive grain from 
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the abrasive grain layer at the time of use can be prevented. Flexibility can be given to a nonwoven 
fabric sheet if urethane system adhesives are used as adhesives. As a coating technique of an abrasive 
grain layer over a nonwoven fabric layer, S character topcoat processing, gravure coat processing, 
bubble processing, spray processing, etc. are employable. 

[0014] Drugs, such as a deodorizer and an antimicrobial agent, can also be blended with the ingredient 
of an abrasive grain layer apart from an abrasive grain ingredient. As an antimicrobial agent, the metal 
support zeolite which made the zeolite support an antibacterial metal can be used. A cypress oil 
microcapsule has deodorization nature and antibacterial. Charcoal powder has deodorization nature, the 
ultra-red ray effect, etc. When a nonwoven fabric layer is the layered product of a hydrophilic fiber layer 
and a hydrophobic fiber layer, it is desirable to carry out coating of the abrasive grain layer to the fi-ont 
face by the side of a hydrophilic fiber layer. When structure of a nonwoven fabric layer is made into 
multilayer structure, such as a three-tiered structure which arranges a hydrophobic fiber lay er on both 
sides of a hydrophilic fiber layer, coating of the abrasive grain layer may be carried out to a hydrophobic 
fiber layer. Such structure is effective in order to lessen the amount of coating of an abrasive grain layer. 
As for the front face of the abrasive grain layer arranged at one side of a nonwoven fabric layer, it is 
desirable that the irregularity by the abrasive grain is formed clearly and has become the so-called split 
face. This split face also achieves a skid function at the time of use of a nonwoven fabric sheet. 
[0015] An abrasive grain layer may be formed all over a nonwoven fabric layer, and may be formed 
partially. 

[Nonwoven fabric sheet] If it is 100 - 700 g/m2, it is easy to use the basis weight of the whole nonwoven 
fabric sheet which consisted of a nonwoven fabric layer and an abrasive grain layer, and the 
workmanship of cutting doubled with size is also easy, and excellent also in economical efficiency. It 
considers as 150 - 400 g/m2 more preferably. 

[0016] It is used for sheets for seats, interior applications, etc. of a vehicle which need heat retaining 
property, such as various kinds of garments, bedding and housing interior materials, welfare and nursing 
care goods, a medical-application way, and an automobile, as an application of a nonwoven fabric sheet. 
Since the front face of an abrasive grain layer has the skid function, it is applicable also to the various 
applications which need a skid function. For example, it is used for a bedding sheet. A bedding sheet is 
used as usual bedding, and also it is covered with and used for the sickbed of a sick person or a 
bedridden elderly. An abrasive grain layer is arranged to the opposite side the side in contact with the 
body. Sweat etc. is efficiently absorbable in a nonwoven fabric layer. An abrasive grain layer prevents a 
gap of a bedding sheet. The far-infrared functional particle contained in an abrasive grain layer warms 
the body. The body is cleanly maintainable if the abrasive grain layer has the antibacterial function. 
[0017] It can cover in a toilet and can be used for a sheet. A laminating can be carried out to the interior 
of a floor cushion and the vest for proof against the cold. It can be used for the seat cover of the seat of a 
vehicle, a pillow case, the ** material of a hot carpet, a pochette-like handwarmer storage bag, an 
incubation mat, etc. It can be used also as an incubation sheet which hits against a user's waist. 
[0018] 

[Embodiment of the Invention] Drawing 1 shows the outline structure of a nonwoven fabric sheet, and 
coating of the abrasive grain layer 20 is carried out to one side of the nonwoven fabric layer 10. The 
nonwoven fabric layer 10 has the hydrophilic fiber layer 14 arranged at the abrasive grain layer 20 side, 
and the hydrophobic fiber layer 12 arranged on the front face of the opposite side. 
[0019] It dents in the front face of the hydrophobic fiber layer 12 for every fixed spacing, and 16 is 
formed in it. This depression 16 continues in the direction which intersects perpendicularly with the 
space of drawing continuously, and constitutes a concavo-convex stripes-like pattern on the fi^ont face of 
a nonwoven fabric sheet. Corresponding to the surface depression 16, the depression is generated also in 
the rear-face side. It dents, and mutually, fiber becomes entangled powerfiilly and they are combined 
strongly in the part which was described above as the hydrophobic fiber layer 12 and the hydrophilic 
fiber layer 14 and which is 16. In parts other than depression 16, since hydrophobic **** 12 and the 
hydrophilic fiber layer 14 are maintaining the original thickness mostly, ** is in a flexible high 
condition. However, a certain extent produces association by tangle of fiber also in parts other than 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 11/8/05 



JP,2000-2891 32,A [DETAILED DESCRIPTION] Page 4 of 7 



depression 16. 

[0020] In case the hydrophobic fiber layer 12 and the hydrophilic fiber layer 14 are really joined by 
water jet processing, the above-mentioned depression 16 is formed when making it a strong jet hit 
especially in 16 depressions. The abrasive grain layer 20 is in the condition by which coating was 
carried out to the nonwoven fabric layer 10, and fine irregularity is formed in the front face 
corresponding to the particle shape of an abrasive grain. 
[0021] 

[Example] Various the ingredients and arts of a nonwoven fabric layer were changed, the nonwoven 
fabric sheet was manufactured, and measurement evaluation of the property and engine performance 
was carried out. 
[Nonwoven fabric layer] 

Water jet processing was performed to the <example 1 of manufacture> hydrophilic-property fiber layer 
(rayon 2d*44mm). if the exhaust nozzle (0.1mm of apertures) of a pair is arranged at intervals of 1mm 
as a water jet processor - being also alike - the exhaust nozzle of 1 set of this pair performed 
intermittent processing using the fuel injection equipment arranged at intervals of 5mm. a pressure ~ 50 
kgf^cm2 it was . 

[0022] Said same water jet intermittent processing was performed for the hydrophobic fiber layer (NBF- 
SH2d*51mm: DAIWABO CO., LTD. make) in the hydrophilic fiber layer after processing in piles, and 
the slip coalition of both the fiber layer was carried out to it. the pressure at this time — 100 kgf/cm2 it 
was . 

Said same water jet intermittent processing (pressure 50 kgf/cm2) was performed in the <example 2 of 
manufacture> hydrophilic-property fiber layer (for rayon 0.8d*38mm, 80% and PET6d*51mm are 
20%). 

[0023] Said same water jet intermittent processing (pressure 100 kgf/cm2) was performed for the 
hydrophobic fiber layer (NBF-SH2d*51mm) in the hydrophilic fiber layer after processing in piles, and 
the slip coalition of both the fiber layer was carried out to it. 

Said same water jet intermittent processing (pressure 50 kgf/cm2) was performed in the <example 3 of 
manufacture> hydrophilic-property fiber layer (for 80% and PET6d*51mm, 7% and PET3D*51mm are 
[ rayon 0.8d*38mm] 13%). 

[0024] Said same water jet intermittent processing (pressure 100 kgf/cm2) was performed for the 
hydrophobic fiber layer (NBF-SH2d*51mm) in the hydrophilic fiber layer after processing in piles, and 
the slip coalition of both the fiber layer was carried out to it. 

Said same water jet intermittent processing (pressure 50 kgf^cm2) was performed in the <example 4 of 
manufacture> hydrophilic-property fiber layer (for 80% and PET6d*51mm, 7% and PET3D*51mm are 
[ rayon 2d*51mm] 13%). 

[0025] Said same water jet intermittent processing (pressure 100 kgf/cm2) was performed for the 
hydrophobic fiber layer (NBF-SH2d*51mm) in the hydrophilic fiber layer after processing in piles, and 
the slip coalition of both the fiber layer was carried out to it. 

Water jet processing (pressure 30 kgf/cm2) was equally performed at intervals of 1mm all over the 
<example 5 of manufacture> hydrophobic fiber layer (NBF-SH2d*51mm). 

[0026] The hydrophobic fiber layer after processing was put on both sides of a hydrophilic fiber layer 
(for rayon 2d* 5 1mm, 80% and PET6D*51mm are 20%), said same water jet intermittent processing 
(pressure 100 kgf/cm2) was performed, and the slip coalition of both the fiber layer was carried out. 
Water jet processing (pressure 30 kgf/cm2) was equally performed at intervals of 1mm all over the 
<example 6 of manufacture> hydrophobic fiber layer (NBF-SH2d*51mm is 70% and 30% of cotton 
fibers). 

[0027] The hydrophilic fiber layer (for rayon 2d*51mm, 80% and PET6D*51mm are 20%) was put on 
the hydrophobic fiber layer after processing, said same water jet intermittent processing (pressure 100 
kgf^cm2) was performed in it, and the slip coalition of both the fiber layer was carried out to it. 
Uniform water jet processing (pressure 30 kgf/cm2) was performed all over the <example 7 of 
manufacture> hydrophobic fiber layer (for NBF-SH2d*51mm, 10% and PET2d*51mm are the web of 



httD://www4.iodl.ncioi.go.ip/cgi-bin/to web cgi ejje 



11/8/05 



JP,2000-289132,A [DETAILED DESCRIPTION] 



Page 5 of? 



20 g/cm2 at 90%). Water jet overall treatment (pressure 20+50 kgf/cm2) was further performed for the 
hydrophobic fiber layer of the presentation same on the hydrophobic fiber layer after this water jet 
processing in piles. 

[0028] Uniform water jet processing (pressure 30 kgf/cm2) was performed all over the hydrophilic fiber 
layer (it is the web of 20 g/cm2 in 60% and 40% of wool about rayon 2d* 5 1mm). On the hydrophobic 
fiber layer obtained at the last process, three sheets and the hydrophilic fiber layer of the same 
presentation were piled up for the hydrophilic fiber layer after the above-mentioned water jet processing 
one by one, said same water jet intermittent processing (pressure 150 kgf/cm2) was performed, and the 
slip coalition of the fiber layer of five sheets was carried out. 

[0029] Uniform water jet processing (pressure 50 kgf/cm2) was performed in the <example 8 of 
manufacture> hydrophilic-property fiber layer (for 80% and PET6d*51mm, 7% and PET3D*51mm are 
[ rayon 2d* 5 1mm ] 13%) on the whole surface using the water jet processor with which jet opening 
(0.08mm of apertures) has been equally arranged at intervals of 1mm. 

[0030] Said same water jet overall treatment (pressure 100 kgf/cm2) was performed for the hydrophobic 
fiber layer (NBF-SH2d*51nun) in the hydrophilic fiber layer after processing in piles, and the slip 
coalition of both the fiber layer was carried out to it. 

Water jet processing (pressure 30 kgf/cm2) was equally performed at intervals of 1mm all over the 
<example 9 of manufacture> hydrophobic fiber layer (NBF-SH2d*51nmi is 70% and 30% of cotton 
fibers). 

[0031] The hydrophilic fiber layer (for rayon 2d*51mm, 80% and PET6D*51mm are 20%) was put on 
the hydrophobic fiber layer after processing, said same water jet overall treatment (pressure 100 
kgf/cm2) was performed in it, and the slip coalition of both the fiber layer was carried out to it. 
The nonwoven fabric by wet process was manufactured by mixing and carrying out paper making of 
<example 10 of manufacture> hydrophilic-property fiber, and the hydrophobic fiber. 
[Coating of an abrasive grain layer] 

Abrasive grain: TOSAEMERI extra (a trade name, Ujiden Chemical Industry Co., Ltd. make). 
[0032] Artificial emery, new Mohs hardness 12, old Mohs hardness 9, Knoop hardness 1960, mean 
particle diameter of 4-20 micrometers. 

Chemical composition of the inorganic material which constitutes an abrasive grain layer : 02 = 16.2% 
of Si, aluminum2 03 =62.9%, Another Fe2 03 =4.5%, TiO 2 = 13.9, CaO=0.7%, Na2 0=0.4%, K2 
0=0.4%, and =1.0% fine-particles-like abrasive grain, The coating liquid containing the urethane resin 
system adhesives of a solvent mold etc. is prepared, using the S character top coating machine or 
gravure coating machine of coating-machine & laminator equipment, coating liquid was applied to the 
front face of a nonwoven fabric layer, and desiccation hardening was carried out. Coating equipment 
and coating conditions applied the conventional method. The amount of coating was as being shown in 
Table 3, and drying temperature was 110 degrees C. 
[Performance evaluation] The Measuring condition is as follows. 

[0033] Thickness: Load 550 g/cm2 It applies and measures. Appearance thickness is load 0.5 g/cm2. 
Measurement. 

Consistency: From the measured value of the above-mentioned thickness, and the measured value of a 
basis weight to calculation Apparent density is computed using the measured value of appearance 
thickness. 

Coefficient of water absorption: It applied to the medical-application nonwoven fabric test method JIS 
(proposal) correspondingly. It is immersed underwater and it is made to absorb water for 1 minute, a 
sample is taken out, and is hung for 2 minutes, and it drains off water. The weight before and behind a 
trial is measured and % shows a water absorption rate. 

[0034] Permeability: It measures using 2 or the sample judged in the dimension of 2 1/lOOm with a 
permeability test machine (KATO tech incorporated company make and KES-F8-AP) l/20m. 
Tensile strength: It carried out according to common continuous glass fiber nonwoven fabric test- 
method JIS-L -1906. Test piece width of face of 50mm was adopted. 

Softness: Handle-O-meter is used. It was set as slit 20mm and the width of face of a test piece was 
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suitably set up in 10- 100mm. The value computed by the bottom formula shows. 
[0035] Softness value = measured-value gf(per width of face of 10mm) xlOO / basis-weight g/m2 skin- 
friction property: It measures to the field of the opposite side of an abrasive grain layer using the sample 
of 2 with the feeling circuit tester of friction ( KES-G5 by KATO tech incorporated company) the 
dimension of 1/1 00m. MIU (average coefficient of friction) and MMD (standard deviation of average 
coefficient of friction) estimate. 

Compression property: It measiures using the sample of 2 with a handicap compression tester (KATO 
tech incorporated company make KES-G5) 1/lOOm. WC (compression workload), RC (compression 
resilience), LC (compression linearity), and EMC (compressibility at the time of 50 gf/cm2 load) 
estimated. It is shown that are easy to be compressed, so that WC is large, recoverability is so good that 
RC is close to 100, and compressibility is so good that compression **** and EMC are so close to 100 
that LC is close to 1 . 
[0036] 
[Table 1] 

<property (1) of a nonwoven fabric layer> Thickness (appearance) Basis weight 

Consistency (appearance) Coefficient of water absorption mm g/m2 g/cm3 % 

Example 1 of manufacture 0.71 (2.70) 144 0.203 (0.053) 857 Example 3 of manufacture 0.71 (2.49) 138 
0.194 (0.055) 747 Example 4 of manufacture 0.70 (1.98) 147 0.210 (0.074) Example 5 of 632 
manufactures 0.50 (1.45) 85 0.171 (0.059) 774 Example 6 of manufacture 0.64 (2.65) 115 0.180 (0.043) 
1005 Example of manufacture 7 0.62 (1.65) 137 0.221 (0.082) 683 Example 8 of manufacture 0.58 
(1.61) 144 0.248 (0.089) 379 Example 9 of manufacture 0.56 (1.33) 1 13 0.202 (0.085) 581 Example 10 

of manufacture 0.29 (0.53) 52 0.179 (0.098) 354 [0037] 

[Table 2] 

<property (2) of a nonwoven fabric layer> Permeability Tensile strength A 

compression property Softness kPa/s/m Length/width WC RC Length/width kgf gf-cm/cm2 % 

The example 1 of manufacture 0.17211.7/1.0 1.07 58.8 2.66/0.43 Example 30.336 of 

manufacture 18.6/1.3 0.82 54.2 5.40/0.94 The example 4 of manufacture 0.138 16.7/1.0 0.67 58.2 3.98 / 
example 5 of 0.56 manufactures 0.06 1 1.0/1.72 0.66 57.8 7.25/1.19 The example 6 of manufacture 0.085 
8.42/0.931.18 55.9 3.10/0.64 Example 7 of manufacture 0.115 9.27/0.94 0.79 55.9 3.56/0.83 The 
example 8 of manufacture 0.216 34.1/8.3 0,44 50.2 5.27/1.01 The example 9 of manufacture 0.061 
17.4/6.01 0.54 47.44.98/1.51 The example 10 of manufacture 0.089 13.8/6.4 0.10 47.8 10.75/5.38 



[0038] 

[Table 3] 

<Property [ of a nonwoven fabric sheet ] (1)> The amount of coating 

Thickness (appearance) Basis weight Consistency (appearance) 

(Nonwoven fabric layer) g/m2 mm g/m2 g/cm3 example 1 (example 1 of 



manufacture) 400 1.07 (1.85) 544 0.508 (0.294) Example 2 (example 2 of manufacture) 355 0.91 (1.59) 
495 0.544 (0.31 1) Example 3 (example 3 of manufacture) 380 0.82 (1.45) 518 0.632 (0.357) Example 4 
(example 4 of manufacture) 456 0.94 (1.53) 603 0.641 (0.394) Example five a(example 5 of 
manufacture) 76 0.64 (1.79) 161 0.252 (0.090) Example 5b (example 5 of manufacture) 138 0.70 (1.56) 
223 0.319 (0.143) Example 6 (example 6 of manufacture) 60 0.60 (1.27) 175 0.292 (0.138) Example 8 
(example 8 of manufacture) 369 0.73 (1.27) 513 0.703 (0.404) Example 9 (example 9 of manufacture) 
75 0.67 (1.37) 198 0.296 (0.145) Example 10 (example 10 of manufacture) 314 0.44 (0.68) 366 0.832 

(0.538) [0039] 

[Table 4] 

<property (2) of a nonwoven fabric sheet> Coefficient of water absorption 

Permeability Tensile strength A compression property Length/width WC RC % kPa-s/m kgf gf-cm/cm2 

o/o The example 1 98 0.90 41.3/13.5 0.55 62.1 Example 2 107 0.99 

44.2/1 1.50.40 58.3 Example 3 77 1.58 38.8/14.1 0.39 56.4 Example 4 74 1.1 151.2/15.2 0.37 62.7 
Example 5a 458 0.09 16.8/2.34 0.95 61.6 Example five bl82 0.12 19.8/3.89 0.62 65.3 Example 6326 
0.126 15.1/4.7 0.44 62.0 Example 8 633.58 51.9/16.10.26 52.1 Example 9 178 0.187 18.8/8.42 0.42 51.4 
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Example 10 23 22.36 22.9/12.3 0.1 1 43.7 [0040] 

[Table 5] 

<property (3) of a nonwoven fabric sheet> Softness A skin-friction property MIU 

MMD Length/width Length/width length/width example 1 13.28/4.14 0.15/0.15 

0.012/0.016 example 2 14,96/3.64 0.12/0.14 0.01 1/0.014 example 3 1 1.50/3.99 0.14/0.15 0.013/0.013 
example 4 1 1.10/3.73 0.1 1/0.09 0.018/0.019 example 5a 6.51/1.17 0.22/0.220.0088/0.014 Example 5b 
14.18/3.29 0.19/0.20 0.0092/0.010 Example 6 8.44/1.57 0.17/0.17 0.0068/0.0089 An example 8 
12.46/3.24 0.16/0.17 0.0090/0.010 Example 9 9.38/2.19 0.19/0.20 0.0097/0.015 Example 10 3.59/1.94 

0.14/0.14 0.016/0.016 What performed water jet processing in the nonwoven fabric 

layer (the examples 1-9 of manufacture, examples 1-9) serves as a nonwoven fabric sheet which there 
were many coefficients of water absorption, and was easy to be compressed compared with that (the 
example 10 of manufacture, example 10) by which paper-making manufacture was carried out, and was 
excellent in compression recoverability from the above-mentioned measurement result. Compared with 
the thing (the examples 8 and 9 of manufacture, examples 8 and 9) of only overall treatment, what 
performed intermittent processing as water jet processing (the examples 1-6 of manufacture, examples 
1-6) becomes a low consistency with bulky, and a coefficient of water absorption and its permeability 
are also increasing. Moreover, it becomes the sheet which the skin friction coefficient (MIU) was 
comparatively small, and was easy to be compressed, and was excellent in bending softness. 
[Usability ability evaluation] Next, the nonwoven fabric sheet of an example 2 was actually used for 
various applications, and the effectiveness was checked. A monitor total, specifically, 78 persons heard 
the comment evaluation, after doing fixed period use. In addition, the amount of coating of an abrasive 
grain layer is whenever [ middle ], and an example 2 is a nonwoven fabric sheet in which a standard 
property is shown. 

[0041] valuation-basis: - A= - it is very warm. B = it is warm. With no C= change. D = it is cold. 
E = it is very cold. 
[0042] 
[Table 6] 

<feeling of use> Evaluation: Use gestalt A B C D E the sum total 

bedding sheet 4 14 0 0 0 18 Floor cushion 0 7 4 0 0 11 Sitting in a circle seat sheet 4 110 0 0 

15 Rug 0 7 0 4 0 1 1 It is tastefiil. 47 00 415 In addition to this, 4 40 0 0 8 total 

number of persons 1 6 50 44 It was proved the result more than 478 that the 

nonwoven fabric sheet of this invention was excellent in heat retaining property. 
[0043] 

[Effect of the Invention] The nonwoven fabric sheet of this invention gives the heat retaining property 
excellent in the abrasive grain layer by which coating was carried out to the nonwoven fabric layer. The 
abrasive grain layer by which coating was carried out does not fall out easily. Since manufacture of a 
nonwoven fabric layer can be performed like the usual nonwoven fabric, the nonwoven fabric sheet 
excellent in softness or a loft can be obtained easily. Since an abrasive grain layer has a skid fimction, a 
gap is prevented good at the time of use of a nonwoven fabric sheet. An antibacterial fiinction, a 
deodorization function, etc. can also be given to an abrasive grain layer. 



[Translation done,] 
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